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BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to mobile handheld devices, and in 

particular, to synchronization of data on mobile handheld devices. 

Background Art 

[0002] Data-driven applications and websites are those that include the 

display of multiple pages of data, each page showing data elements formatted 
in a similar manner from page to page. Example data-driven applications 
and/or websites include: directories, including phone directories or directories 
of other personal, corporate, or client information; email tools (such as AOL, 
HOTMAIL, YAHOO! EMAIL, and others); financial tools; investment tools 
(such as ETRADE, AMERITRADE, and others); banking/checking tools 
(such as banking websites, QUICKEN, and others); etc. 

[0003] Such applications and websites are currently made accessible on 

mobile devices by copying the entire application, or copying the pages of 
interest of the website to the mobile device. For example, if a mobile device 
desires to have access to a data-driven website for offline viewing, a copy of 
all the pages of interest of the website are transferred to the mobile device. If 
the website is updated, the website must be entirely re-transmitted to the 
mobile device. For a data-driven application, a special mobile version of the 
application and related data are copied to the mobile device. In either case, 
after transfer of the website or application to the mobile device, the mobile 
device can operate offline and view/interact with the website or application. 
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[0004] This practice, however, has its limitations. For example, a large 

amount of storage is required on the mobile device to store all of the 
downloaded web pages incorporating data, or to store the entire application 
and related data. Furthermore, transfer times for these web pages and 
applications to the mobile device can be long, including the initial transfer 
time required, and the time required to transfer updates to the website or 
application to the mobile device. 

[0005] Thus, what is needed is a way to avoid the storage and transfer time 

problems that are present in conventional systems for accessing data-driven 
applications on mobile devices. 

BRIEF SUMMARY OF THE INVENTION 

[0006] In aspects of the present invention, methods, systems, apparatuses, and 

computer program products for enabling access to data driven websites on 
mobile client devices are described. According to the present invention, web 
page templates and associated application data are transferred from a provider 
to a mobile device to provide access to applications and websites offline. In 
the case of a website, instead of transferring all of the pages of interest to the 
mobile device, a smaller number of web page templates are transferred, along 
with the associated application data. In the case of an application, instead of 
copying an entire application to a mobile device, the application provider can 
generate a web page templates and application data for copying to the mobile 
device. The web page templates incorporate at least some of the functionality 
of the application, and allow viewing of the application data on the mobile 
device. 

[0007] In a first aspect, a mobile client device is synchronized with a server. 

A request for a website is transmitted from the mobile client device to the 
server. At least one web page template and application data corresponding to 
the website are received from the server at the mobile client device in response 
to the request. A selected web page of the website is displayed on the mobile 
client device in an offline mode. Data of the application data that corresponds 
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to the selected web page is displayed, formatted according to the at least one 
web page template. 

[0008] In a further aspect, a script called by the at least one web page template 

can be executed to format the data for display on the mobile client device. For 
example, the script can be a Javascript, or other script type. 
[0009] In a still further aspect, the mobile client device can be synchronized 

with the server a second time. A second request for the website can be 
transmitted from the mobile client device to the server. A changed portion of 
the at least one web page template and application data are received from the 
server at the mobile client device in response to the second request. 
[0010] In an alternative aspect, a change to the web page template(s) and/or 

application data is made by a user at the mobile client device. The mobile 
client device is synchronized with the server. The change to the application 
data is transmitted from the mobile client device to the server. 
[0011] In another aspect of the present invention, a server interfaces one or 

more providers with a mobile client device. The mobile client device is 
synchronized with the server. A request for a website received from the 
mobile client device is transmitted to a provider. At least one web page 
template of the website and application data corresponding to the at least one 
web page template is received from the provider in response to the request. 
[0012] The at least one web page template and the application data are 

transmitted to the mobile client device. Thus, in an offline mode, the mobile 
client device can display a plurality of web pages corresponding to the 
website, each web page displaying corresponding data of the application data 
formatted according to a common format provided by the at least one web 
page template. 

[0013] In another aspect of the present invention, a method, system, and 

apparatus for tracking the usage of applications on a mobile client device is 
described. The occurrence of at least one user initiated event on the mobile 
client device while the client device is operating offline is enabled. Usage 
data corresponding to the occurrence of at least one user initiated event on the 
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mobile client device is stored. The mobile client device is synchronized with a 

server. The usage data is transferred to the server. 
[0014] In a further aspect, at least one report is created from the usage data. 

The reports can be printed, viewed, or otherwise displayed. 
[0015] These and other objects, advantages and features will become readily 

apparent in view of the following detailed description of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES 

[0016] The accompanying drawings, which are incorporated herein and form a 

part of the specification, illustrate the present invention and, together with the 
description, further serve to explain the principles of the invention and to 
enable a person skilled in the pertinent art to make and use the invention. 

[0017] FIG. 1 shows a conventional system for accessing website data on a 

mobile client device 

[0018] FIG. 2 shows a conventional system for accessing a data-driven 

application on a mobile client device. 
[0019] FIG. 3 shows a system for viewing a data-driven application or website 

on a mobile client device, according to an embodiment of the present 

invention. 

[0020] FIG. 4 shows a flowchart providing example steps for creating a 

website that may be copied and stored on a mobile device in an efficient 

manner, according to an example embodiment of the present invention. 
[0021] FIG. 5 A shows a developer creating and posting web page templates 

and application data on a provider website, according to an example 

embodiment of the present invention. 
[0022] FIG. 5B shows a web page template that includes a script, according to 

an embodiment of the present invention. 
[0023] FIGS. 6 A and 6B relate to example web page templates, according to 

embodiments of the present invention. 
[0024] FIG. 6C shows example application data, according to an embodiment 

of the present invention. 



SKGF Ref. No. 1933.0080000 



-5- 



[0025] FIGS. 6D and 6E display web pages created from web page templates 

and application data, according to example embodiments of the present 
invention. 

[0026] FIGS. 7-10 show block diagrams of example mobile computing 

environments, according to embodiments of the present invention. 
[0027] FIGS. 11A-11C show flowcharts providing example steps for 

managing the copy of a data-driven website from a provider, according to 

example embodiments of the present invention. 
[0028] FIGS. 12-17 show example block diagrams relating to the flowcharts 

of FIGS. 1 1 A-l 1C, illustrating operation of the present invention. 
[0029] FIGS. 18A-18C show flowcharts providing example steps for copying 

and managing a data-driven website at a mobile client device, according to 

example embodiments of the present invention. 
[0030] FIG. 19 shows a usage tracker in a mobile client device, according to 

embodiments of the present invention. 
[0031] FIG. 20 shows an example log file transferred to a server from a 

mobile client device, according to an embodiment of the present invention. 
[0032] FIG. 21 shows a flowchart providing example steps for tracking 

application usage on a mobile device, according to an example embodiment of 

the present invention. 

[0033] The present invention will now be described with reference to the 

accompanying drawings. In the drawings, generally, like reference numbers 
indicate identical or functionally similar elements. Additionally, generally, the 
left-most digit(s) of a reference number identifies the drawing in which the 
reference number first appears. 

DETAILED DESCRIPTION OF THE INVENTION 

Introduction 

[0034] The present invention enables mobile devices to more efficiently 

access data-driven applications and websites while operating in an offline 
mode. The present invention allows data-driven applications and websites to 
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be interacted with, and viewed on mobile clients, while using less storage 
space, and requiring transfer of smaller amounts of data. Furthermore, the 
present invention allows for the customization of the display of data on mobile 
clients, on a client-by-client basis, or any other basis, as desired. 

Data-driven applications and websites are applications and websites 
that allow the display of multiple pages of data, each page showing the data 
elements formatted in a similar manner from page to page. Example data- 
driven applications and/or websites include: directories, including phone 
directories and directories of other personal, corporate, or client information; 
email tools (such as AOL, HOTMAIL, YAHOO! EMAIL, and others); 
financial tools; investment tools (such as ETRADE, AMERITRADE, and 
others); database tools (such as MICROSOFT EXCEL); banking/checking 
tools (such as banking websites, QUICKEN, and others); etc. The present 
invention is directed towards these types of data-driven websites and 
applications, and to any other similar type websites or applications where 
many pages of commonly-formatted data are present. 
] Conventionally, such applications and websites are made accessible on 

mobile devices by copying the entire application or website (i.e., all of the web 
pages of interest) to the mobile device. For example, FIG. 1 shows a 
conventional system 100 for displaying website data on a mobile client device 
102. Mobile client device 102 desires to have access to a website 104 on 
device 102 when operating in an offline mode. Website 104 is a data-driven 
website. Mobile client device 102 desires to view data of website 104 in an 
offline mode. Thus, according to system 100, a copy of website 104 is 
transferred to mobile client device 102, shown as website copy 106. In other 
words, web pages of interest of website 104, including the data incorporated 
therein, are copied in their entirety to device 102. Mobile client device 102 
can thereafter operate offline, and view the web pages of website copy 106, 
which incorporates data. However, system 100 is an inefficient way of 
accessing website 104 in an offline manner. A relatively large amount of 
storage is required on mobile client device 102 to store all of the downloaded 
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web pages incorporating data. Furthermore, any updates to pages of website 
104 can lead to having to entirely re-copy website 104 to mobile client device 
102. 

FIG. 2 shows an example conventional system 200 for viewing a data- 
driven application on a mobile client device 102. In system 200, mobile client 
device 102 desires to have access to an application 202 on the mobile client 
device 102. Thus, a special mobile device version is created of application 
202 and both the mobile version of the application and related data are 
transferred to mobile client device 202, as shown as application copy 204. 
Thereafter, mobile client device 102 can access application copy 204 and 
related data in an offline mode. However, system 200 is an inefficient way of 
accessing application 202 on mobile client device 102. A large amount of 
storage is required for mobile client device 102 to store application 202 and its 
related data. Furthermore, any updates to application 202 can lead to having 
to partially or entirely re-engineer and application 202 to mobile client device 
102. 

] The present invention enables mobile devices to avoid the storage and 

transfer time problems that are present in conventional systems. Instead of 
copying entire applications and/or websites to client devices, the present 
invention copies web page templates and related application data to mobile 
devices. On the mobile device, the web page templates are filled in with the 
application data to create web pages that can be accessed/displayed on the 
mobile device. This is a more efficient way of viewing data-driven 
applications/websites on mobile devices relative to conventional systems. 

)] For example, FIG. 3 shows a system 300 for viewing a data-driven 

application on a mobile client device 302, according to an embodiment of the 
present invention. A mobile client device 302 is shown in FIG. 3, on which it 
is desired to access data-driven applications and websites in an offline mode. 
According to the present invention, mobile client device 302 accesses a 
website 304 for copy to device 302. However, instead of copying all of the 
desired web pages of website 304 (or copying an entire application) to mobile 
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client device 302, web page templates and application data 306 are copied to 
mobile client device 302. A relatively smaller number of web page templates 
and related application data require less storage space than copying each 
desired web page of a website, such as website 104, individually. 
Alternatively, in an application environment, the web page templates and 
related application data will tend to require less space than that required to 
store an entire application, such as application 202. 
[0040] Thus, for example, instead of copying one index web page and 100 

data web pages to mobile client device 302, according to the present invention, 
a single index web page template and a single data web page template can be 
copied to device 302. The application data can be used to fill in the web page 
templates for display on mobile client device 302. Thus, savings in storage 
space on mobile client device 302 and in transfer times of objects to mobile 
client device 302 are realized. 
[0041] Furthermore, when updates are made to the web page templates and/or 

application data, only the updated portion need be copied. For instance, if 
updates are made to a web page template, only the web page template need be 
recopied, without having to re-copy the application data. If changes are made 
to application data, the application data can be recopied, without having to 
copy the web page templates. Note that the application data can be organized 
in a single or multiple files. Thus, during an update, only the updated file(s) 
need be copied. Note that in some situations, it may be of value to re-copy the 
web pages templates and application data in their entirety. 
[0042] FIG. 4 shows a flowchart 400 providing example steps for creating or 

modifying a website that may be copied and stored on a mobile device in an 
efficient manner, according to an example embodiment of the present 
invention. Other structural and operational embodiments will be apparent to 
persons skilled in the relevant art(s) based on the following discussion. These 
steps are described in detail below. 
[0043] Flowchart 400 begins with step 402. In step 402, web page template(s) 

are created that format application data. For example, a developer 506 creates 
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web page templates) 502, as shown in FIG. 5A, according to an example 
embodiment of the present invention. Developer 506 may be an individual or 
group of individuals, and/or an automated software generator tool. Developer 
506 is typically employed or contracted by an application provider to 
maintain/generate the website. Web page templates) 502 typically comprise a 
series of commands of HTML (Hypertext Markup Language), XML 
(Extensible Markup Language), or other language understood by web 
browsers. As described in further detail below, the commands of web page 
template(s) format data of application 504 for viewing by the web browser, 
and may allow for interaction with the data through a user interface. 
[0044] For example, as shown in FIG. 5B, web page template(s) 502 may 

include reference to scripts which access application data 504, and format 
application data 504 into web page template(s) 502 to create web pages 
viewable on the mobile device. In an embodiment, the scripts can be 
JavaScript scripts which interact with the HTML, XML, or other source code 
to dynamically create web pages using web page template(s) 502 and 
application data 504. 

[0045] FIGS. 6A-6C illustrate an example implementation of step 402, 

according to embodiment of the present invention. FIG. 6A and 6B represent 
first and second web page templates 602 and 604 (the source code for web 
page templates 602 and 604 is not shown). FIG. 6 shows application data 606, 
according to example embodiments of the present invention. The example 
application of FIGS. 6A-6C is an employee directory for a company. 

[0046] First web page template 602 of FIG. 6A represents an employee 

directory index. The employee index is capable of providing a list of 
employee names, with which a user may interact. Blank spaces 612a-d of first 
web page template 602 represent locations where employee names from 
application data 606 would be entered for display. 
[0047] Second web page template 604 of FIG. 6B represents a detailed 

employee information page. Second web page template 604 is capable of 
showing a variety of data elements related to a particular employee selected by 
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interacting with first web page template 602. For example, as shown for 
second web page template 604, the selected employee's name is shown, along 
with the employee's phone number, the employee's position/title within the 
company, and other data. Blank spaces are shown in row 620 of second web 
page template 604 where the various data elements related to the selected 
employee would be entered for display. In embodiments, the data shown in 
second web page template 604 can be interacted with. 
[0048] FIG. 6C shows application data 606, which in the current example is 

various data elements related to the first and second web page templates 602 
and 604. For example, a first column 632 of application data 606 shows 
employee names, which can be displayed formatted according to first web 
page template 602. For example, FIG. 6D shows an index web page 608 
created from first web page template 602 with data of column 632 present 
therein. For instance, in an embodiment, when a user attempts to view web 
page 608, a script of first web page template 602 accesses application data 606 
to bring the data of column 632 into first web page template 602 for display as 
web page 608. 

[0049] A second column 634 of application data 606 shows employee phone 

numbers. A third column 636 shows employee positions. A fourth column 
638, and further columns, can show any other data element type, as desired by 
the particular application. Data of application 606 relating to a particular 
employee can be displayed formatted according to second web page template 
604. For example, when a particular employee is selected from web page 608, 
a corresponding employee data web page is created. For example, FIG. 6E 
shows a detailed employee information web page 610 created from second 
web page template 604 with data of columns 632, 634, 636, and 638 present in 
corresponding columns of row 620 therein. In the current example, a user 
selected employee Steve Jones in web page 608 for viewing. In an 
embodiment, a script of second web page template 602 accesses application 
data 606 to bring the data of columns 632, 634, 636, and 638 for Steve Jones 
into second web page template 604 for display as web page 610. 
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[0050] In step 404, the web page template(s) and application data are posted 

on a website. For example, in an embodiment, developer 506 posts web page 
template(s) 502 and application data 504 on an application provider's website, 
such as website 304. 

[0051] In step 406, access to the website is provided to users, including 

mobile users. For example, the website is made available by an application 
provider to users as a group/company internal website, and/or is made 
externally available to users through the World Wide Web (i.e., Internet). 
Thereafter, as described herein, web page template(s) 502 and application data 
504 can be copied from the application provider website to mobile devices. 
The application data may be viewed in web page format on the mobile devices 
when they are operating in an offline mode. 

[0052] In an embodiment, flowchart 400 can also include a step of 

customizing the web page template(s) 502 and/or application data 504 for one 
or more users. For example, web page template(s) 502 can be customized so 
that they format application data for display in a first manner for a first set of 
users, and format application data for display in a second manner for a second 
set of users. Web page templates(s) 502 can be customized for any number of 
users. For instance, this may be accomplished by meta data or data tags to 
cause particular formatting to occur for one or more user names, 
authentication tokens, etc. Thus, embodiments of the present invention can 
flexibly display data for different users according to their particular needs. 
Furthermore, web page template(s) 502 can likewise be customized to provide 
different functionality/interactability for different users. 

[0053] As described above, the invention is applicable to any 

application/website type, and in particular, to data-driven 
applications/websites. Any number of one or more web page templates can be 
used to format application data in any manner. The application data can 
include any number of type(s) of data, any quantities thereof, and can include 
the data formatted in any manner. For example, the application may be an 
email tool. Similar to the example described above with reference to FIGS. 
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6A-6E, the email tool may include an index web page template where a user 
can view subject lines, sender names, and/or other application data related to a 
list of emails. The email tool then may include a second web page template 
that shows detail about a particular email selected from the index web page, 
including an email subject line, the email text body, attachments, and/or any 
other relevant application data. The invention is applicable to any type of data 
driven application/web site type, as would be understood to persons skilled in 
the relevant art(s). 

Example Environment of the Present Invention 

[0054] FIG. 7 is a block diagram of an example mobile computing 

environment 700 according to an embodiment of the invention. The mobile 
computing environment 700 includes a mobile client device 702, a server 704 
(although only one server 704 is shown, in practice the mobile computing 
environment 700 may include a plurality of servers), and one or more 
application providers 706. 

[0055] Generally, server 704 maintains a collection of channels. In an 

embodiment, a channel comprises a collection of objects. An object is any 
entity that can be transferred to a mobile client device 702, such as but not 
limited to a web pages, content, applications, application data, services, 
images, movies, music, links, etc. A channel can include a location of a root 
object, such as but not limited to a URL (uniform resource locator), and an 
indication of the number of levels below the root object, for which to include 
objects in the channel. For example, in an embodiment, if a channel number 
property is equal to "1 level," then all objects that are 1 level down from the 
root object (reached by traversing links in the root object), are included in the 
channel. If this property is equal to "2 levels," then all objects that are 1 level 
down from the root object (reached by traversing links in the root object), and 
all objects that are 1 level down from those objects (reached by traversing 
links in those objects), are included in the channel. Embodiments of the 
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invention allow "uneven" trees, where some branches of the tree extent to a 
greater number of levels than other branches of the tree. In other 
embodiments, the trees are even or balanced. 

[0056] Server 704 offers channels to mobile client device 702. Mobile client 

device 702 may access the server 704 and view the collection of channels. 
The mobile client device 702 may then select any combination of the channels 
in the collection. Server 704 maintains a list of the channels associated with 
mobile client device 702. 

[0057] Mobile client device 702 and server 704 may be coupled together to 

perform a synchronization process. During a synchronization process, server 
704 loads a device 702 with the channels associated with the mobile client 
device 702. Generally, server 704 does this by obtaining from providers 102 
the objects defined by the channels, and causing those objects to be stored on 
the mobile client device 702. Thus, during the synchronization process, server 
704 will load the mobile client device 702 with the selected channels. More 
particularly, server 704 will load the mobile client device 702 with the objects 
associated with the channels. 

[0058] The mobile client device 702 may process and use those objects when 

not connected to the server 704 (i.e., in an "offline" mode). The invention 
enables the mobile client device 702 to actively interact with the objects and 
channels. 

[0059] During synchronization with server 704, device 702 is coupled with 

server 704. In embodiments, mobile client device 702 directly communicates 
with server 704 via a communications medium 710 in a wired and/or wireless 
fashion using any protocol. For example, device 702 may "dock" directly 
with server 704 in a wired fashion. In another embodiment, mobile client 
device 702 indirectly interacts with server 704 via an adapter (not shown in 
FIG. 7). For example, mobile client device 702 may be a device, such as a 
Palm device, and the adapter may be a cradle and a computer coupled to the 
cradle (e.g., mobile client device 702 is inserted into the cradle). In such an 
embodiment, the adapter presents itself to server 704 as a mobile client device. 
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When server 704 sends objects to the adapter, the adapter writes those objects 
to mobile client device 702. In embodiments, device 702 and/or an adapter 
(when present) can include a Hot Sync™ Manager (in a Palm operating 
environment, for example), an Active Sync™ (in the Windows CE™ 
operating environment, for example), or Pilot Link™ (in the Unix operating 
environment, for example) etc. It is noted that the invention is not limited to 
any of the implementation examples discussed herein, and that these 
implementation examples are provided for illustrative purposes only. 
[0060] Device 702 may be any type of data processing device. In 

embodiments of the invention, device 702 is a mobile computing device, 
although the invention is not limited to these embodiments. In such example 
embodiments, the device 702 may be, but is not limited to, handheld 
computers, cellular phones, internet-enabled phones, pagers, radios, 
televisions, audio devices, car audio systems, recorders, text-to-speech 
devices, bar-code scanners, net appliances, mini-browsers, personal data 
assistants (PDAs), etc. 
[0061] In embodiments of the invention, device 702 includes software, 

hardware, firmware, and/or any combinations thereof to provide its functions. 
In an embodiment, mobile client device 702 includes a user interface (UI), a 
web browser, and a JavaScript engine. Other embodiments of mobile client 
device 702 may include alternative and/or additional modules. 
[0062] The user interface of device 702 preferably includes a graphical user 

interface that enables users to interact with mobile client device 702 and 
functions and modules provided by mobile client device 702. For example, 
the user interface can display web pages that have been downloaded to device 
702, and can allow users to interact with the web pages. The JavaScript 
engine of device 702 executes objects written in the JavaScript language that 
operate on mobile client device 702. 
[0063] Providers 706 are sources of various types of objects, such as but not 

limited to content (content providers), applications (application providers), 
services (service providers), etc. Providers 706 may also include servers 
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(similar to server 704), which may provide objects such as but not limited to 
content, applications, services, etc. For example, and without limitation, the 
application providers 706 may provide objects relating to (without limitation) 
operating system updates/changes, system upgrades, application 
updates/changes, etc. 

[0064] Server 704 and application 706 are coupled together through a 

communication path 708. Communication path 708 can be any type of 
communication link, or combination of links, wired or wireless. Server 704 
and application provider 706 can be located within the same computer system, 
or in different computer systems. 

[0065] For example, FIG. 8 shows server 704 residing in a first computer 

system 802, and shows application provider 706 residing in a second computer 
system 804. First and second computer systems 802 and 804 can be 
workstations, personal computers, or any other computer system type. In such 
an arrangement, server 704 and application 706 typically communicate 
through a network connection (wired, wireless, or combination). For example, 
FIG. 9 shows server 704 and application provider 706 coupled together 
through communication path 708, which includes a first link 904, a network 
902, and a second link 906. Network 902 can be any type of network, or 
combinations of networks, including a local area network (LAN) and/or wide 
area network (WAN), including an intranet and/or the Internet. Server 704 
can include any combination of hardware, software, and/or firmware present 
in computer system 802. Application provider 706 can include any 
combination of hardware, software, and/or firmware present in computer 
system 804. 

[0066] Alternatively, as shown in FIG. 10, server 704 and application provider 

706 can both be present in a single computer system 1002. 
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Example Operational Embodiments of the Present Invention 

[0067] Operational embodiments of the present invention are provided in this 

section for enabling the access of data-driven websites/applications on mobile 
devices. These operational embodiments are provided for illustrative 
purposes, and are not limiting. Additional operational and structural 
embodiments for the present invention will be apparent to persons skilled in 
the relevant art(s) from the description herein. These additional embodiments 
are within the scope and spirit of the present invention. 

[0068] FIG. 12 shows an example system 1200, according to an example 

embodiment of the present invention. System 1200 is used to demonstrate 
example operations of the present invention. As shown in FIG. 12, system 
1200 is similar to system 700 shown in FIG. 7. System 1200 includes mobile 
client device 702, server 704, and application provider 706. Server 704 and 
application 706 are coupled by communication path 708. As shown in FIG. 
12, application provider 706 includes one or more web page template(s) 502 
and application data 504. Web page template(s) 502 and application data 504 
are present on a website of application provider 706, which is accessible to 
server 104 via communication path 708. 

[0069] FIG. 11A shows a flowchart 1100 providing example steps for 

managing the copy of a data-driven website from a provider, such as 
application provider 706, to a mobile device, such as mobile client device 702, 
according to an example embodiment of the present invention. For example, 
the steps of flowchart 1 100 may be performed by a server, such as server 704 
shown in FIG. 12, and/or one or more other intermediary devices between 
application provider 706 and mobile client device 702. In an embodiment, the 
steps shown in FIG. 1 1 A may occur during a synchronization process between 
mobile client device 702 and server 704, although these steps do not have to 
occur during synchronization. FIGS. 11B and 11C show additional steps that 
may be performed for flowchart 1100, according to embodiments of the 
present invention. Other structural and operational embodiments will be 
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apparerit to persons skilled in the relevant art(s) based on the following 
discussion. These steps are described in detail below. 
[0070] Flowchart 1100 begins with step 1102. In step 1102, a request for a 

website received from the mobile client device is transmitted to a provider. 
For example, FIG. 13 shows system 1200, where mobile client device 702 has 
coupled with server 704 via communication medium 710. As represented by 
arrows 1302 and 1304, server 704 receives a request for a website from mobile 
client device 702 and transmits the request to application provider 706, which 
includes the requested website. 
[0071] In step 1104, at least one web page template of the website and 

application data corresponding to the at least one web page template are 
received from the provider in response to the request. For example, FIG. 14 
shows system 1200, where server 704 receives web page template(s) 502 and 
application data 504 from application provider 706 in response to the request, 
as represented by arrow 1402. 
[0072] In step 1106, the at least one web page template and the application 

data are transmitted to the mobile client device. For example, FIG. 14 shows 
server 704 transmit web page template(s) 502 and application data 504 to 
mobile client device 702, as represented by arrow 1404. The copies of web 
page template(s) 502 and application data 504 stored in mobile client device 
702 are shown in FIG. 14 as web page template(s) 502a and application data 
504a. 

[0073] Thus, in an offline mode, where mobile client device 702 is not 

coupled to server 704, mobile client device 702 can display a plurality of web 
pages corresponding to the website of application provider 706. Each web 
page displays corresponding data of application data 504a, formatted 
according to a common format(s) provided by web page template(s) 502a. 

[0074] Furthermore, changes to web page template(s) 502 and/or application 

data 504 can occur on either or both of mobile client device 702 and 
application provider 706. This is represented in FIG. 15, which shows 
changes 1502 made at mobile client device 702 and changes 1504 made a 
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application provider 706. For example, on mobile client device 702 and/or 
application provider 706, a developer or user can change web page template(s) 
502 and/or application data 504. One or more web page templates of web 
page template(s) 502 can be changed by modifying, deleting, and adding them, 
to change formatting of displayed data, and/or to modify, add, or subtract 
logic, functionality, and/or interactability to the resulting web pages. For 
example, scripts of web page template(s) 502 can be changed, by modifying 
one or more existing templates, deleting one or more templates, and adding 
one or more templates to change formatting of displayed data. Furthermore, 
scripts of web page template(s) 502 can be changed to modify, add, or subtract 
logic, functionality, and interactability to the resulting web pages. 
Alternatively or additionally, data of application data 504 may be changed by 
modifying one or more data elements, adding data, and deleting data. 
[0075] Note that in another embodiment, changes to web page template(s) 502 

and/or application data 504 can occur at server 704, as will be apparent to 
persons skilled in the relevant art(s) from the teachings herein. 
[0076] FIG. 11B shows example additional steps for flowchart 1100, 

according to an embodiment of the present invention where changes have been 
made at application provider 704. In an embodiment, the steps shown in FIG. 
11B may occur during a second or subsequent synchronization process 
between mobile client device 702 and server 704, although these steps do not 
have to occur during synchronization. 
[0077] In step 1 108, a second request for the website received from the mobile 

client device is transmitted to the provider. For example, a second request for 
the website by mobile client device 702 is transmitted to application provider 
706 by server 704 in a similar fashion as shown in FIG. 13 for the first request. 
[0078] In step 1 1 10, a changed portion of the at least one web page template 

and application data is received from the provider in response to the second 
request. For example, as shown in FIG. 17, a changed portion 1702 is 
received from application provider 706 by server 704 in response to the 
second request. Changed portion 1702 can include changes to web page 
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template(s) 502 and/or application data 504 as described above. Changed 
portion 1702 may include entire web page templates that have been changed, 
or the changed portions thereof. Furthermore, changed portion 1702 may 
include one or more changed data elements of application data 504, or all of 
application data 504, with changes therein. 

[0079] In step 1112, the changed portion of the at least one web page template 

and application data is transmitted to the mobile client device. For example, 
as shown in FIG. 17, changed portion 1702 is transmitted from server 704 to 
mobile client device 702. 

[0080] Thus, thereafter, mobile client device 702 can access the website in an 

offline mode, incorporating the changes transferred thereto as changed portion 
1702. 

[0081] FIG. 11C shows example additional steps for flowchart 1100, 

according to another embodiment of the present invention where changes have 
been made at mobile client device 702. In an embodiment, the steps shown in 
FIG. 11C may occur during a second or subsequent synchronization process 
between mobile client device 702 and server 704, although these steps do not 
have to occur during synchronization. 

[0082] In step 1 1 14, a changed portion of the at least one website template and 

application data is received from the mobile client device. For example, as 
shown in FIG. 16, a changed portion 1602 is received from mobile client 
device 702 at server 704. Changed portion 1602 can include changes to web 
page template(s) 502a and/or application data 504a as described above. 
Changed portion 1602 may include entire web page templates that have been 
changed, or the changed portions thereof. Furthermore, changed portion 1602 
may include one or more changed data elements of application data 504a, or 
all of application data 504a, with changes therein. 

[0083] In step 1116, the changed portion is transmitted to the provider. For 

example, as shown in FIG. 16, changed portion 1602 is transmitted to 
application provider 706 by server 704. 
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[0084] Thus, thereafter, future copies by mobile client device 702, or by other 

mobile devices, of web page template(s) 502 and application data 504 will 
incorporate the changes transferred thereto as changed portion 1602. 

[0085] Note that the presence of changes to web page template(s) 502 and/or 

application data 504 can be determined before performing any transfers. For 
example direct comparisons, hashing processes, checksums, time stamps, 
version numbers, and/or any other way of comparing web page template(s) 
502 and/or application data 504 stored on application provider 706 to web 
page template(s) 502a and/or application data 504a stored on mobile client 
device 702 can be performed. 

[0086] FIGS. 18A-18C relate to embodiments of the present invention from a 

server perspective. FIGS. 18A-18C related to embodiments of the present 
invention from the perspective of a mobile device. FIG. 18A shows a 
flowchart 1800 providing example steps for receiving and managing a copy of 
a data-driven website at a mobile device, according to an example 
embodiment of the present invention. The steps of flowchart 1800 may be 
performed by a mobile device, such as mobile client device 702. FIGS. 18B 
and 18C show additional steps that may be performed for flowchart 1800, 
according to embodiments of the present invention. Other structural and 
operational embodiments will be apparent to persons skilled in the relevant 
art(s) based on the following discussion. These steps are described in detail 
below. 

[0087] Flowchart 1800 begins with step 1802. In step 1802, a request for a 

website is transmitted from the mobile client device to the server. For 
example, as shown in FIG. 13, a request for a website is transmitted from 
mobile client device 702 to server 704, as represented by arrow 1302. 

[0088] In step 1804, at least one web page template and application data 

corresponding to the website are received from the server at the mobile client 
device in response to the request. For example, as shown in FIG. 14, web 
page template(s) 502a and application data 504a are received from server 704 
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at mobile client device 702 in response to the request, as represented by arrow 
1404. 

[0089] Note that in an embodiment, steps 1802 and 1804 may occur during a 

synchronization process between mobile client device 702 and server 704, 
although they do not necessarily have to occur during a synchronization. 

[0090] In step 1806, a selected web page of the website is displayed on the 

mobile client device in an offline mode by displaying data of the application 
data corresponding to the selected web page formatted according to the at least 
one web page template. For example, a web page may be displayed by a 
graphical user interface (GUI) of mobile client device 702 in an offline mode 
when selected by a user. The selected web page displays data of application 
data 504a. The data is formatted according to a template of web page 
template(s) 502a. 

[0091] FIG. 18B shows example additional steps for flowchart 1800, 

according to an embodiment of the present invention. 

[0092] In step 1808, a second request for the website is transmitted from the 

mobile client device to the server. For example, a second request for the 
website by mobile client device 702 is transmitted to server 104 in a similar 
fashion as shown in FIG. 13 for the first request. 

[0093] In step 1810, a changed portion of the at least one web page template 

and application data is received from the server at the mobile client device in 
response to the second request. For example, as shown in FIG. 17, a changed 
portion 1702 is received from server 704 at mobile client device 702 in 
response to the second request. 
[0094] Note that in an embodiment, steps 1808 and 1810 may occur during a 

second or subsequent synchronization process between mobile client device 
702 and server 704, although they do not necessarily have to occur during a 
synchronization. 

[0095] In step 1812, a selected web page of the website is displayed on the 

mobile client device in an offline mode. For example, the web page may be 
displayed by a graphical user interface (GUI) of mobile client device 702 in an 
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offline mode when selected by a user. The selected web page displays data of 
application data 504a. The data is formatted according to a template of web 
page template(s) 502a. The data may have been changed, and/or the web page 
template may have been changed, as received in changed portion 1702. 
[0096] FIG. 18C shows example additional steps for flowchart 1800, 

according to another embodiment of the present invention. 
[0097] In step 1814, a change to the application data is input by a user at the 

mobile client device. For example, in an embodiment, a user of mobile client 
device 702 can input one or more changes to application data 504a into mobile 
client device 702. The changes can alternatively or additionally include 
changes to web page template(s) 502a. 
[0098] In step 1816, the change to the application data is transmitted from the 

mobile client device to the server. For example, as shown in FIG. 16, a 
changed portion 1602 is received from mobile client device 702 at server 704. 
Server 704 can then transfer the changes to application provider 706. Thus, 
thereafter, future copies by mobile client device 702, or by other mobile 
devices, of web page template(s) 502 and application data 504 will incorporate 
the changes transferred thereto as changed portion 1602. 
[0099] Note that in an embodiment, step 1816 may occur during a second or 

subsequent synchronization process between mobile client device 702 and 
server 704, although it does not necessarily have to occur during a 
synchronization. 

Tracking of Application Usage on Mobile Devices 

[00100] According to embodiments of the present invention, the usage of 

applications on a mobile device is tracked. The tracking of the usage of 
applications on a mobile device can be useful. For example, it may be desired 
to track the usage of applications on mobile devices to justify the cost of 
purchasing the applications that run on mobile devices, as compared to 
purchasing the applications for use on non-mobile devices, such as desktop 
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computers, etc. A company/organization may want to know whether their 
personnel are using the applications running on mobile devices, to aid in 
understanding the value of mobile capability to the company/organization. 
For example a sales company may desire to know whether their salespeople 
are using their mobile devices, and in particular, whether their salespeople are 
accessing the sales related applications on the mobile devices. 
[00101] The usage of any application capable of operating on a mobile device 

can be tracked. For example, word processing applications, database 
applications, web browser applications, record-keeping applications, email 
applications, proprietary applications, and any other type of application may 
be tracked. 

[00102] Furthermore, any type of usage data can be tracked. For example, a 

number of times an application is executed or accessed can be tracked. 
Furthermore, more detailed usage information regarding a particular 
application can be tracked. For example, a number of documents, emails, and 
databases accessed can be tracked. A number of web pages accessed can be 
tracked, including a number of times a particular web page is accessed. A 
number of times a synchronization process occurs between a server and the 
mobile device can be tracked. 

[00103] For example, FIG. 19 shows a usage tracker 1910 in mobile client 

device 702, according to an embodiment of the present invention. In an 
embodiment, usage tracker 1910 is a software module operating in mobile 
client device 702. In embodiments, usage tracker 1910 can be implemented in 
hardware, software, and/or firmware, in any combination. 

[00104] Usage tracker 1910 can be configured in a variety of ways to track 

usage of applications. As shown in FIG. 19, for example, in an embodiment, 
usage tracker 1910 can be coupled to a user interface 1920 of the mobile client 
device 702 to be alerted when applications are executed by a user through user 
interface 1920. 

[00105] In another embodiment, as shown in FIG. 19, applications themselves, 

such as application 1930 residing in mobile client device 702, can contain or 
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be supplied with code that notifies usage tracker 1910 when the application is 
being executed. In embodiments, the application code provides more detailed 
information regarding application usage, such as is described above. 
[00106] In another embodiment, as shown in FIG. 19, usage tracker 1910 can 

periodically poll a list of processes 1940 of mobile client device 702 that lists 
processes currently operating on mobile client device 702. Such an 
arrangement is useful to obtain length-of-time usage information for 
applications. Other ways of tracking applications that are otherwise known 
are also applicable to the present invention. Usage tracker 1910 stores 
application usage information in any manner. For example, as shown in FIG. 
19, usage tracker 1910 may write application usage information into a log file 
1902, as shown in FIG. 19. 
[00107] Subsequently, the usage information stored in mobile client device 702 

can be transferred from mobile client device 702 for use elsewhere. For 
example, as shown in FIG. 20, during a synchronization process between 
mobile client device 702 and server 704, log file 1902 is transferred to server 
704. The copy of log file 1902 is shown stored on server 704 as log file 
1902a. Alternatively, the usage information may be transferred at times other 
than during a synchronization process. 
[00108] FIG. 21 shows a flowchart 2100 providing example steps for tracking 

application usage on a mobile device, according to an example embodiment of 
the present invention. Other structural and operational embodiments will be 
apparent to persons skilled in the relevant art(s) based on the following 
discussion. These steps are described in detail below. 
[00109] Flowchart 2100 begins with step 2102. In step 2102, occurrence of at 

least one user initiated event on the mobile client device while the client 
device is operating offline is enabled. For example, as described above, the 
user initiated event(s) may include one or more executions or accesses of one 
or more particular applications. Furthermore, as described above, the user 
initiated event(s) may include one or more usage events within one or more 
applications. 
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[00110] In step 2104, usage data corresponding to the occurrence of at least one 

user initiated event on the mobile client device is stored. For example, as 
shown in FIG. 19 usage data may be stored in log file 1902, or in other device 
storage or memory. 

[00111] In step 2106, the mobile client device is synchronized with a server, 

including the step of transmitting the usage data to the server. For example, as 
shown in FIG. 20, a copy of log file 1902 is transferred to server 704. 

[00112] In step 2108, at least one report is created from the usage data. In 

embodiments, the usage information stored in log file 1902 may be processed 
and/or formatted in any way to create one or more useful reports. As 
described above, the reports may be used to determine the usefulness of 
having applications available on mobile devices versus on non-mobile devices, 
or may be used for other reasons. 

[00113] In step 2110, the at least one report is displayed. For example, in an 

embodiment, the at least one report is displayed on a graphical user interface 
at server 704, or at another computer system coupled to server 704. 

Conclusion 

[00114] While various embodiments of the present invention have been 

described above, it should be understood that they have been presented by way 
of example only, and not limitation. It will be apparent to persons skilled in 
the relevant art that various changes in form and detail can be made therein 
without departing from the spirit and scope of the invention. Thus, the breadth 
and scope of the present invention should not be limited by any of the above- 
described exemplary embodiments, but should be defined only in accordance 
with the following claims and their equivalents. 
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